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ABSTRACT 
Background 

Recent studies have shown that Helicobacter pylori infection proved to be of great public health importance in the 
developing countries and developed countries, especially in low socioeconomic groups. Poor hygiene suboptimal 
sanitation and crowded conditions; have been reported as risk factors. 

The Aim of the Study was 

To investigate the sero-epidemiology of H. pylori infection in the three districts of Sabah e.g. Kota Kinabalu, Kota 
Marudu and Kudat. 

Methods 

The cross sectional study describes the prevalence of infection with H. pylori as determined by a serodiagnostic 

assay. 
Results 

A prevalence of (32.26 %) in 1156 Subjects, in age groups 12 to 80 years from three districts, using a common 
protocol for blood collection and serological testing. In all populations combined, the prevalence of infection was higher in 
the ethnic Kadazan community 76.1%(P<0.05) compared with Malay, Bajau (14.2%) community. Infection was higher 
(59.1%) in the women than in men (41 %). Lower income groups had significantly higher prevalence 76.2% (P<0.01). 
Older age groups had higher infection (42.8%) than the younger age groups. Subjects with higher education had lower 
levels of infection ((27.9 %) compared with subjects with education up to primary education 36. 6%(P<0. 01), groups with 
secondary education, (17.3% ), subjects with no education(18.4%). Increasing prevalence of infection in subjects with 
increasing body mass indexed (44.3%), compared with normal weight (35. 8%). There was considerable effect of smoking 
and alcohol consumption on the prevalence of infection. Former smokers had infection 79.8 %(P<0.05) compared to 
current smokers (5.5%). Former alcohol consumers had infection (79.8 %) compared to no-alcohol consumer (14.7%). 

In Conclusion 

There was considerably variation in the prevalence of infection within populations ethnicity, socioeconomics, and 
lower education levels was consistently associated with prevalence of infection. 
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INTRODUCTION 

Helicobacter pylori discovered in 1983, (1,2) a bacterium that infects one half or more of world population [3] 
proved to have profound public -health implications(4,5) H. pylori causes chronic gastritis, peptic ulcer and gastric cancer 
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(6, 7). Chronic gastritis and peptic ulcer disease are common among the elderly and low-income groups (8).. There is clear 
link between H pylori infection and peptic ulcer (6). It has been estimated that 10 -20 % of H .pylori infected persons will 
develop a peptic ulcer in their life time (9). The relationship between H. Pylori and gastric cancer was discovered. Studies 
in Europe, Latin America, China, and Japan aim to determine whether the. H. pylori elimination prevents carcinoma or 
progression of precancerous lesions (10). 

The high frequency of gastric cancer in Asia led to their widespread screening program. Most studies examining 
the association between H. pylori gastric cancers have focused on older age patients when H. pylori prevalence is more 
common. Haruma et al examined the frequency of H.pylori in patients with gastric cancer who were younger than 30 years 
of age (11). Helicobacter pylori is detectablele in nearly 95-100% of adult patients with duodenal ulcer and about 80% of 
patients with gastric cancer (12). The suspected association between gastric ulcer and gastric cancer is now being confirmed 
(13). In developing countries where most children become infected by the age of 10, gastric cancer rates are very high (14). 

Lower socioeconomics, poor hygiene standards, crowded households and deficient sanitation are important to 
both acquisition of infection in childhood and spreading of the disease within the household (15, 16). Malaysia a 
multiracial country with three main ethnic races e.g. Malay, Indian and Chinese in west Malaysia and in East Malaysia, 
Sarawak and Sabah there are various indigenous ethnic groups. The highest prevalence rate was recorded among 
indigenous races in Kota Kinabalu, Sabah (17). Epidemiological data from Malaysia have repeatedly confirmed a low 
prevalence of H.pylori infection in the Malays compared to Indian and Chinese (18). Sabah has approximately 40 ethnic 
races, Kadazan, Dusun, Bajau and Brunei Malays are predominant groups. Sabah in terms of population is most populous 
state in Malaysia. The present study was carried out to investigate the prevalence of H.pylori infection and risk factors, 
according to ethnicity and gender among the three districts of Sabah. 

METHODS 

Study Subjects and Sample Collection 

Three districts of in Sabah, Kudat, Kota Marudu and Kota Kinabalu with combined population of 650000 was 
selected. The study was conducted in outpatient clinics at Kudat District hospital, Kota Marudu District hospital and 
Luyang Clinic, Kota Kinabalu. Subjects of ages between 12 years to 80 years were included in the study. Subjects 
suffering from H.pylori infection, on active treatment for H.pylori and past treatment for H.pylori infection were excluded 
The subjects were required to answer the previously validated Leeds Dyspepsia Questionnaire (LDQ) Informed consent 
was obtained from the subjects. Demographic details of all subjects were recorded in the study protocol. Ethic clearance 
for the conduct of study was obtained from the Ministry of Health Malaysia. 

Methods 

A 5ml blood samples were processed and analyzed on H.pylorilgG immunoassay (ELISA).Test measured 
immunoglobulin IgG. Locally validated H.pylorilgG EIA kit 96 T(General Biological Corporation, Taiwan) was used 
throughout the project. H.pylori EIA index less than 0.90 was seronegative to IgG antibody to H.pylori and H.pylorilgG 
index of 1.00 or greater was considered positive. Data was analyzed using Statistical Package for Social Sciences 
(SPSS-I6).The differences between values were considered significant when P<0.05 was obtained. 

RESULTS 

In total, number of 1200 subjects was recruited in the study and 1156 samples were assayed for the presence of 
Anti-//.p>'Zor/IgG antibodies. Forty four subjects were excluded for incomplete information Seropositivity was foundin 41 
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% male (176/429) and 59%(430/727 ) in the female subjects (Table.. 1) .Age had profound effect on beingseropositive. age 
group 50-59 years and >60 years had most seropositivity but lower seropositive was detected in the subjects in age <20 
years (Tablel). The prevalence of H. pylori was significantly higher 76.1 %(p<0.05) in the ethnic Kadazan/ Dusun 
community than the ethnic Malay, Bajau, , community 14.2 % and Chinese 10.0 % (Tablel) .Overweight, and normal 
weight subjects had prevalence 44.3% and 35. 8%, and the obese subjects, 15.5% seropositive respectively. 
Former smokers had high prevalence of 79.8 %,(p<0.05) compared to subjects with current smoking habit, 5.5% and 
never smoking 14.2%. Former alcohol consumers' subjects had higher prevalence of 79.8% compared to non-alcohol 
consumer (14.2%), and subjects' current alcohol consumer (5.5%). Lower income group had significantly higher 
prevalence (76.2%) compared to high income group (23.6 % )(Table. 1). Education level also had marked difference in 
prevalence, group with primary education 36.6 %,(p<0.01) group with secondary education, (17.3%),group with no 
education level, (18.4%),and with higher education (27.9 % ), respectively (Table.l). 

Tablele 1: Prevalence of //./y/on'seropositivity by Categories of Independent Variables. (n=1156) 





IgG Category 




Age Category 


Negative 


Equivocal 


Positive 


Total 


<20 


200 (70.0%) 


20 (7.0%) 


66 (23.0%) 


286 


30-39 


154 (62.0%) 


18 (7.0%) 


78 (31.0%) 


250 


40-49 


146 (55.0%) 


26 (10.0%) 


92 (35.0%) 


264 


50-59 


118 (54.0%) 


21(9.5%) 


80 (36.5%) 


219 


>60 


67(48.5) 


12 (8.7%) 


58 (42.8%) 


137 


Gender 




Male 


215 (50.1%) 


38 (8.9%) 


176 (41.0%) 


429 


Female 


252 (34.7%) 


45 (6.2%) 


430 (59.1%) 


727 










Malay, Bajau, Bugis, Brunei, 
Kadayan, Suluk, Bisaya, Jawa, 


186 (80.1%) 


13 (5.6%) 


33 (14.2%) 


232 


Banjar, 










Chinese 


156 (82.5%) 


14 (7.5%) 


19 (10.0%) 


189 


Kadazan, Dusun, Sino, Murut, 
Sungai, Rungus 


156 (21.3%) 


19 (2.6%) 


560 (76.1%) 


735 


BMI Category 




Underweight 


52 (72.2%) 


17 (23.6%) 


3 (4.2%) 


72 


Normal 


238 (59.5%) 


19 (4.7%) 


143 (35.8%) 


400 


Overweight 


243 (58.6%) 


58 (10.8%) 


240 (44.3%) 


541 


Obesity 


95 (66.4%) 


26 (18.1%) 


22 (15.5%) 


143 






No 


94(60.2%) 


40 (25.6%) 


22 (14.2%) 


156 


Ex-Smoker 


130(13.7%) 


61 (6.5%) 


755 (79.8%) 


946 


Smoking 


33 (61.1%) 


18 (33.4%) 


3 (5.5%) 


54 






No 


109 (70.0%) 


24 (15.3%) 


23 (14.7%) 


156 


Ex-Consumer 


130(13.8%) 


61 (6.4%) 


755 (79.8%) 


946 


Yes 


33 (61.1%) 


18(33.3%) 


3 (5.5%) 


54 






> 1000 


282 (71.4%) 


20 (5.0%) 


93 (23.6%) 


395 


< 1000 


142 (19.0%) 


38 (4.8%) 


580 (76.2%) 








Nil 


101 (60.2%) 


36 (21.2%) 


31 (18.4%) 


168 


Primary School 


289 (57.8%) 


28 (5.6%) 


183 (36.6%) 


500 


Secondary School 


194 (75.0%) 


20 (7.7%) 


45 (17.3%) 


259 


Higher Education 


120 (52.4%) 


45 (19.6%) 


64 (27.9%) 


229 
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DISCUSSIONS 

Helicobacter pylori a microorganism infecting one half of the world population .H .pylori infection is common in 
adults, infants and children. The etiological role of this infection is accepted in peptic ulcer disease and gastric malignancy. 
The humans are the principal reservoir. The transmission occurs via person -to- person passage, and unclean water 
implicated in infection transmission it is well demonstrated that the prevalence of H. pylori infection varies between 
developing countries and developed countries, where prevalence rate among adults is high. Moreover, modes and risk 
factors of transmission, as well as reinfection rates are likely to vary between developing countries and developed countries 
(19, 20). The socioeconomic factors are important in H.pylori epidemiology. Socioeconomic factors such as low income, 
high household density of children, lack of clean water and poor sanitation were found to be important factors. 
Low socioeconomic factors likewise constitute a main risk factor in many developing countries (21)Many reports suggest 
declining frequency of the infection, particularly in those regions with higher or rapidly improving socioeconomic 
conditions. Rosendaalef al. studied the seroprevalence of H. pylori in the Netherlands in children (6-8 years of age n=154) 
and young adolescent (12-15 years of age n=160 ) in 1993 and compared them to samples collected in these same age 
groups in 1978. H.pylori prevalence declined from 19 % to 9.0 % in the 6- 8 year age group and from 23.0 % to 1 1.0 % in 
adolescent group (22). The decreasing frequency of H.pylori infection has been observed in many countries, but it is not 
universal. The infection remains common in almost all developing countries and in subpopulations. Overall H.pylori 
prevalence in the USA is estimated at 30 - 40 %, but it remains much higher in ethnic groups such as African-Americans 
and Hispanics (23). As observed in our study 76.4 % prevalence in lower income group, which is consistent withother 
studies (19,20). The prevalence of H.pylori infection is chiefly related to age and geographic location. In developing 
countries, by age 10 more than 70 % carry H.pylori and by age 20, carriage is nearly universal (24,25). In the United States, 
among non-Hispanic whites, little colonization occurs during childhood and rates gradually increase during adult hood and 
reach prevalence of 50 % among person older than 60 years (26).Among African -American and Hispanics, a higher 
prevalence is seen at all ages (27).The annual incidence of acquisition has ranged from 0.5 % among epidemiologist in the 
United States to 7.4 % among persons at an institution for the mentally retarded in Australia. (28). The older subjects were 
born at a time when the risk of infection in childhood was higher than those born later and therefore the high prevalence in 
elderly people should reflect their greater exposure to infection in their early years (29,30). Our results showed a high 
prevalence of H. pylori infection, and strong relation with age. A prevalence rates of 36.5% among 50 -59-age group and 
42.8% among over 60 yearsage group. 

In a study on Alaska Native residents, over 2000 serum samples were collected in 13 regions were assayed for 
HpylorilgG antibodies. Seventy eight per cent of the residents were tested with an overall positive prevalence of 75.0 %; 
40 % of children were seropositive by 4 years of age and 70 % by 10 years of age (31). 

.Another study on ethnic African-Americans and Hispanics shows higher prevalence compared to White 
American (26). In our study H.pylo riinfection prevalence is higher 76.1 % in the ethnic Kadazan /Dusun community as 
compared to ethnic Malay, Bajau, 14.2 %,and 10% in Chinese, consistent with other studies. Other researchers have shown 
that//, pylori infection prevalence in males and females have equal rates of colonization (slight male predominance), (24). 
In another study found no difference in prevalence of infection between men and women (32). In this study a female 
predominance 59.1% compared to 41.0% male prevalence, contrast to other studies. Only explanation could be in our 
study more females were recruited. 

Eurogast study group has shown an association between H.pylori infection and body mass index (BMI). 
In contrast with the effect of education standard, the effect of BMI was most pronounce in the younger age group. 
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Possibly BMI at a younger age reflects more accurately the relevant social class related aspects of current living conditions 
than does BMI at older age. Alternatively, BMI at older age may be more dominated by random variation, which would 
tend to reduce the magnitude of an effect (32). In our study prevalence of H. pylori infection was, 44.3% in the overweight 
group, and normal weight 35.8 %, but in the obese group it was 15.5% ?. Former smokers had high prevalence of 79.8 %, 
compared to current smokers, 5.5% and non-smoker 14.2%.Former alcohol consumer 79.8% and current alcohol 
consumer, 5.5 % .In a study from 17 geographically defined populations in Europe, North Africa, North America, and 
Japan, using a common protocol for blood collection and serological testing, found no effect of smoking or alcohol 
consumption on the prevalence of infection (32).. Education level also had marked difference in prevalence, group with 
primary education, 36.6 %, group with secondary education, 17.3%, group with no education level, 18.4%, and with higher 
education, 27 .9 % respectively. This is in conformity other studies which have found that low level of education standard 
was consistently and positively associated with the prevalence of infection. (32). 

This study has its limitations: Former smokers and former alcohol consumers have association between H. pylori 
infections, but study lacks information on the quantity and duration of smoking and alcohol consumption? In our study 
there is association between smoking and alcohol drinking. Other researchers found no association with smoking and 
alcohol consumption (27, 33). overweight subjects has association with H.pylori infection {44.3 %) but in this study obese 
subjects has H.pylori infection 15.5 %?. Future studies may able to address the routes and sources of transmission of 
H.pylori infection and some of the questions rose in this study. 

CONCLUSIONS 

The study reveals highest prevalence of H.pylori infection among in females and ethnic Kadazan, Dusun 
community. The socioeconomic factors, smoking, alcohol consumption and lower level of education were important 
factors in H.pylori infection. The H.pylori screening plan and eradication in high risk community will probably reduce the 
risk of cancer in the local population. 
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